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ABSTRACT 
 
This paper aimed to assess the food security and poverty status of farming 
households to measure poverty incidence, severity, poverty gap, and income inequality. 
Data were collected from 205 farmers in four Localities; namely, Sheikan, Umrwaba, 
Elnuhoud and Elkhowei, North Kordofan State, using a random sampling technique. The 
household food security can be modeled in the framework of food energy intake and 
direct caloric intake (Calorie/person/day and non-consumed foods). The Foster-Greer-
Thorbecke index was used to measure poverty. It combines information on the extent of 
poverty as measured by the head count ratio, the intensity of poverty as measured by the 
total poverty gap and inequality among the poor as measured by the Gini Coefficient and 
the coefficient of variation for the poor. The results showed that the majority (61%) of the 
respondents were food insecure. In total sample households, the incidence of poverty, 
average poverty gap and square poverty gap were 68.8%, 37.3% and 20.3%, respectively, 
when the 1 US$  a day index was applied. The estimated Gini coefficient was 48.7%. 
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INTRODUCTION 
 
Today, almost half of the world’s population (three billion people) live in poverty, 
earning less than two US dollars per day and about 1.2 billion live in extreme poverty, 
trying to survive on less than one US dollar per day. Of those 1.2 billions, over three 
quarters (900 millions) live in rural areas deriving their income mainly from agriculture 
and other related activities. These staggering numbers have sent a strong message to the 
international community to place poverty reduction at the forefront of development 
efforts (IFAD, 2003).Poverty in the Sudan is deeply entrenched and is largely rural. 
Poverty particularly affects farmers who practice rain-fed agriculture. Although sustained 
economic growth was behind the decline of extreme poverty from 85% in the 1990s to 
60% at present, important regional disparities still exist. The Sudan remains a low-
income, food-deficit country. It ranks 147th (out of 177 countries) on the United Nations' 
Human Development Index (2007/2008), (IFAD, 2010). In general, small-scale farmers 
and herders in the traditional rainfed farming and livestock sectors are poorer than those 
in the irrigated agricultural sector.North Kordofan State is one of the four largest states in 
Sudan and has, therefore, inevitably been affected by the security situation. Furthermore, 
North Kordofan State is semi-arid and prone to both drought and desertification, and lack 
of water is one of the key issues in the State and has been for decades. Consequently, 
North Kordofan  State is exposed to both chronic and sporadic food shortages (WFP, 
2010). 
 
Objectives 
The main objective of this paper was to assess the food security and poverty status 
among households in traditional rainfed sector in North Kordofan State. The specific 
objectives were to measure poverty incidence, poverty severity, poverty gap and income 
inequality among households. 
North Kordofan State lies in the dry zone in central Sudan between longitudes 27° 
and 32.20° East and latitudes 12.12° and 16.4° North (Adam et al., 2013). The region is 
semi-arid and is characterized by recurrent episodes of drought and increasing 
desertification. The state is bordered by six states: the Northern State from the north, 
Khartoum State and White Nile from the east, South Kordofan from the south, South 
Darfur from the south-west and North Darfur from the west (NSDDRC et al., 2010). 
North Kordofan State covers an area of 244, 700 square kilometers, equivalent to 139 
square miles and 58.8 million acres of land. 
The State is composed of 13 Localities: Shikan, Barra, Jabrat El Sheikh, Soderi, 
Ghib Eaish, EL Nuhud, Umruwaba, Abo Zabd, Wad Banda, El khwei, Elrahad, West 
Bara, and Um dum, each of which encompasses several administrative units (NSDDRC 
et al., 2010), (Fig. 1). 
To achieve its objectives, the study used both primary and secondary data. 
Primary data were collected by means of a used structured questionnaire following 
stratified random sampling techniques due to socio-economic characteristic and 
homogeneity of the population of North Kordofan. Two hundred and five respondents 
were chosen.  
 
 
METHODOLOGY 
 
The household food security was modeled in the framework of   Food-Energy 
Intake (FEI) approach (calorie/person/day) and Cost of Basic Needs (CBN) approach. 
The food calculated from the staple food basket used in rural areas and the daily 
consumption calculated based on the adult equivalent. Foster-Greer-Thorbecke (FGT) is 
a generalized measure of poverty. It combines information on the extent of poverty (as 
measured by the head count ratio), the intensity of poverty (as measured by the total 
poverty gap) and inequality among the poor (as measured by the Gini Coefficient and the 
coefficient of variation ratios). 
The formula for the FGT is given by: 
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where 
N is the total number of population under consideration  
H is the number of poor (those with incomes at or below z)  
yi is the individual income of the i-th poor  
Z represents the poverty line, and α is a parameter characterizing the degree of poverty 
aversion, i.e. the parameter α determines the precise measure of poverty. When α equals 
zero the head count ratio (H) is generated; when α equals one the poverty gap ratio (PG) 
is generated (often considered as representing the depth of poverty) and when e α equals 
two, the poverty severity (PS) is generated. 
The formula for the Gini Coefficient of Inequality is given by 
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where: 
G is the Gini coefficient, 
P is the cumulated proportion of the population variable, for i = 0,...,n, with P0 = 0, Pn = 
1,  
L is the cumulated proportion of the income variable, for i = 0,...,n,  with  L0 = 0, Ln = 1, 
Lk should be indexed in a non-decreasing order (Li>Li-1) 
 
RESULTS AND DISCUSSION 
 
The standards of living of households in the study area was measured based on 
the expenditure of the household. The household expenditure was converted into per 
capita expenditure by dividing it by the number of the members of the household. This 
was further converted into adult equivalents, based on the nutritional requirement, using 
the nutrition-based adult equivalent scales provided by FOS (2004).  
The mean calories intake in North Kordofan State was 2070 kcal/person/day with 
a standard deviation of 3395.02 kcal/ person/ day (Table 1).  This result is close to 
2100kcal/ person/ day reported by Devereux (2006). It indicates that, on average, the 
population of North Kordofan State is food insecure (consumes less than 2100 kcal/ 
person/ day) which is due to the variability of food consumption among households in the 
study area. Alternatively, the calorie consumption estimates may be used directly to 
categorize the degree of severity of food insecurity. As shown in Table 2, according to 
calorie consumption, the results revealed that 39% of respondents were food secure, 
24.3% were marginally food insecure, 9.8% were moderately food insecure and 26.9% 
were severely food insecure.  
Food cost represents the cost of obtaining the adult equivalent recommended 
calories per person per day as specified by the international standards measures for 
people in the developing countries. The average expenditure on food was SDG 4.9/ 
person/day (an average person spends 4.9 SDG to consume 2070 kcal/ day). The average 
amount spent on non-food items was SDG 1.55/ person/day. Table 3 presents the average 
household annual income and annual cost of living in North Kordofan State. These 
results showed that the household average annual income was 7326.88 SDG from which 
58.4% were from agricultural production, 30% were from animal production and 11.6% 
were from non-farm activities. The household average annual living cost was 10050.86 
SDG from which 71% went for food items, while 29% went for non-food items. The 
annual deficit (-2,723.98 SDG) represented 27.1% of the households' budget (Table 3). 
Figure 2 presents the distribution of the average non-food items budget. Spending on 
health was the highest among all non-food items. This result agrees with the findings of 
Ahmed et al. (2013). It indicates the very high share of the health care costs in the 
household's budget.  
 
 
 
 
 
 
 
 
Table 1. Food quantity in K calorie needed by person/day and food cost in SDG  
 Quantity. K.cal Cost.  
Food items Mean (SDG) 
Millet  281.85 0.233 
Sorghum  431.21 0.284 
Rice  120.92 0.167 
Wheat  324.44 0.768 
Meat  95.34 1.452 
Milk  30.12 0.077 
Chicken  44.2 0.330 
Oil  275.5 0.481 
Onion  129.9 0.147 
Okra  12.9 0.259 
Cowbe   0.105 
Sugar  323.5 0.356 
Tea   0.132 
Coffee   0.146 
Salt   0.015 
Others   0.046 
Total  2070.1 4.99 
Source: Derived by authors, 2013 
 
Table 2. The level of food calorie consumption (person/day) 
Calorie consumption 
(person/day) 
% Food security status 
Above 2,100 kcal 39 Food secure 
(1,800  -2100) kcal 24.3 Marginally food insecure 
(1,500 - 1,800) kcal 09.8 Moderately food insecure 
Less than 1,500 kcal 26.9 Severely food insecure 
Source: Derived by authors 2013 
 
 
 
 
 
Table 3. Average household annual income and cost of living in North Kordofan State 
Items  Weekly  Monthly  Annual % 
Farm income (SDG) 89.21606 356.8643 4282.371 58.4 
Animal income (SDG) 45.79523 183.1809 2198.171 30.0 
Off-farm income (SDG) 17.63211 70.52846 846.3415 11.6 
Total income  152.6434 610.5736 7326.883 100 
Consumed goods cost (SDG) 148.5683 594.2732 7131.278 71.0 
Non-consumed goods cost 
(SDG) 
60.82469 243.2988 2919.585 29.0 
Total expenditure  209.5759 837.572 10050.863 100 
Deficit (SDG) -56.9325 -226.9984 -2723.98 27.1 
Source: Derived by authors 2013 
 
 
  
 
Fig. 2. Non-food consumed cost in SDG/ person/day  
Source: Derived by authors 2013 
 
Estimation of the Poverty Line and Poverty Status 
The first step in the analysis of poverty is the determination of the poverty line. 
The poverty line used in this study was calculated from the international measures of the 
mean per capita income. The application of dollar per day in the computation of poverty 
measure was achieved by adopting the World Bank's (2002) Purchasing Power Parity 
(PPP). In addition, the poverty line of US$1, US$1.25and US$2 /day were applied. One 
US$ was equivalent to SDG 2.8 (exchange rate) during the data collection time. As seen 
from Table 4, about 68.8% of households’ in North Kordofan State live below the 
poverty line, 9.2% were moderate and 22% were not poor, if US$ 1 index is applied. This 
percentage increased to 82.9% for poor respondents, and to 2.4% and 14.6% for 
moderate, respectively, when US$ 1.25 index poverty line was applied. The percentage of 
respondents who live below poverty line increased to 90.2% and not-poor decreased to 
9.8%, when US$ 2 index of poverty line was applied. 
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Table 4. Poverty status in North Kordofan State  
North Kordofan state Poverty lines 
$ 1 $ 1.25 $ 2 
Poor  68.8 82.9 90.2 
Moderate  9.2 2.4 0.0 
Not-poor  22 14.6 9.8 
Total  100 100 100 
Source: Field survey, 2013 
 
 
Results of the FGT Measures  
Many attempts have been made to measure poverty, but there exist different 
views about the concept of poverty which made it difficult to find a universally-accepted 
method of poverty measurement (Khan 2009). However, due to this relativity and 
multidimensional nature of poverty, this study adopted the basic Foster-Greer-Thorbecke 
(FGT), index which is one of the most commonly used as measures of poverty (Foster et 
al., 1984). This measure has three components: (a) the incidence of poverty which shows 
the share of the population that is below the poverty line (absolute poverty), (b) the depth 
of poverty which shows how far the households are from the poverty line (depth of 
poverty), and (c) the severity of poverty which relates to the distance separating the 
poorest households from the poverty line and combines information on both poverty and 
inequality among the poor. The results of poverty indicators in the study area are 
summarized in Table 5. The incidence of poverty, average poverty gap and square 
poverty gap were 68.8%, 37.3% and 20.3%, respectively, if US$ 1.25 a day index is 
applied. These ratios were 83.4%, 46.2% and 25.6%, respectively, when US$ 1 a day 
index was applied. The ratios changed to 90.2%, 61.2 and 41.6%, respectively when 
poverty line US$ 2 day index is applied. These figures of poverty incidence, gap and 
severity are greater than those estimated by the Sudan Institutional Capacity Program 
(2009), based on standard levels of food poverty line US$ 1 a day index. These high 
poverty indices may be explained by farmers' low productivity due to the traditional 
farming and practices, economic limitations like poor infrastructural services, shortage of 
productive assets, insufficient and erratic rainfall, high prices of factors of production, 
increasing costs of living, inadequate development strategies, and determination of 
natural resources. Although sustained economic growth was behind the decline of 
extreme poverty from 85% in the 1990 to an estimated 60% at present, important regional 
disparities still exist. The Sudan remains a low-income, food-deficit country. It ranks 
147
th
 (out of 177 countries) on the United Nations Development Programme. (H. D. I., 
2007/2008),  
 
 
Table 5. FGT measure of poverty in North Kordofan State 
Poverty type Standard living of poverty line 
 1 Dollar/ day 1.25 Dollar/ day 2 Dollars/ day 
Head count ratio (P0 68.8 83.4 90.2 
Poverty gap        (P1) 37.3 46.2 61.2 
Poverty severity (P2) 20.3 25.6 41.6 
Source: (Field survey, 2013) 
 
Gini Coefficient of Inequality  
This is the most commonly used measure of the degree of income inequality. The 
coefficient varies between 0, which reflects complete equality and which indicates 
complete inequality. Graphically, the Gini coefficient can be easily represented by the 
area between the Lorenz curve and the line of equality. To measure income inequality 
and compare it among households more accurately, Lorenz curve and Gini index were 
used.  
The estimated Gini coefficient of 48.7% is extremely high, indicating a much 
skewed distribution of income. Lorenz curve plots the cumulative percentages of total 
income received against the cumulative percentages of population starting with the 
poorest individual or household (Figure 3). 
First, all the individuals or households were ranked according to their income 
level, from the poorest to the richest. Then all of these individuals or households were 
divided into 5 groups (20 percent each).The Lorenz curve shows the percentage of total 
income earned by cumulative percentage of the population. The results showed that the 
poorest 20% of the population earned 3.2% of the total income while the richest 20% 
earned 51.7% of the total income. The second 20% poorest earned 6.74%, while the 
following 20% richest earned 25.9% of the total income. The results also indicated that 
the 50% poorest of the population earned 15.1% of the total income, while the 50% 
richest of the population earned 84.9% of the total income. The results of other equality 
measures showed higher inequality between the poorest and richest segments of 
households as the richest quintile among households. These results indicate that the 
distribution of income among households in North Kordofan State is perfectly unequal. 
 
 
 
 
 
 
  
 
Source: Derived by authors, 2013 
 
Fig 3. Lorenz curve illustrates income inequality in North Kordofan State 
 
 
CONCLUSIONS 
 
 Food insecurity and poverty (incidence, gap and severity) are persistent among 
the households of traditional farmers of North Kordofan. Income inequality in the studied 
population is high. To improve household food security and reduce poverty in North 
Kordofan State, the study recommends improving productivity of main crops, enhancing 
institutional environment, through promotion of research and investment in agriculture 
and production through improved production practices and provision of credit and 
extension service. 
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